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the	 colorless	 leucoanthocyanidins	 are	 oxidized	 to	 anthocyanidins,	which	 are	glycosylated	 immediately	 by	UDP-glucose-flavonoid	3-O-glucosyltransferase	 (UFGT)	 to	 form	anthocyanins.	Vacuolar	 anthocyanin	 import	 is	 facilitated	by
glutathione-S-transferases	(GST)	(Fig.	1).


























Although	 the	need	of	 cold	 induction	 for	 anthocyanin	accumulation	 in	blood	oranges	 is	widely	 known,	 the	 influence	of	 storage	at	different	 low	 temperatures	on	anthocyanin	 titers	 remains	unclear.	Enhancement	of	 purple





































being	this	effect	notably	higher	 in	 fruits	kept	at	9	°C.	At	 the	end	of	 the	storage	period,	CI	augmented	2.6–4.2-fold	 in	 juice	 from	fruits	stored	at	9	°C,	while	 it	only	 raised	1.7–2.2	 times	 in	 those	kept	at	 the	 lower	 temperature.	Red
proportion	progress	displayed	a	similar	profile	to	that	of	CI	under	both	temperatures,	being	its	increase	also	higher	at	9	°C	than	at	4	°C	(Fig.	3A	and	B).	In	contrast,	yellow	and	blue	color	proportions	did	not	show	significant	differences



















































































level	correlates	with	 flavonol	concentration	 (Tian	et	al.,	2015),	while	DFR	concentration	has	a	decisive	 role	on	anthocyanin	content	 (Luo	et	al.,	2016;	Tian	et	al.,	2015).	 In	Moro	oranges	kept	at	 low	 temperatures,	FLS	transcript













In	conclusion,	postharvest	cold	storage,	a	common	practice	to	extend	the	shelf	 life	and	to	keep	the	quality	of	citrus	fruits	 (El-Otmani	et	al.,	2011),	could	be	a	 feasible	practice	 in	 tropical	countries	 to	enhance	anthocyanin
accumulation	of	blood	oranges,	just	by	keeping	the	fruits	at	9	°C	for	at	least	15	or	30	days	depending	on	their	content	at	harvesting.	The	effect	obtained	will	be	higher	the	higher	the	anthocyanin	content	at	the	time	of	harvest.	Gene
expression	analyses	envisaged	that	cold-promoted	induction	of	early	genes	from	the	phenylpropanoid	pathway	in	blood	oranges	boosted	DHF	production	making	them	available	for	additionally	increasing	the	DFR/FLS	ratio,	which	was
much	higher	at	9	than	at	4	°C	of	storage,	directing	the	flux	towards	leucoanthocyanidins	and	then	to	anthocyanins,	leading	to	a	deeper	purple	fruit	and	juice	pigmentation	at	the	low-moderate	temperature.
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Appendix	A.	Supplementary	data
Supplementary	data	associated	with	this	article	can	be	found,	in	the	online	version,	at	http://dx.doi.org/10.1016/j.foodchem.2017.05.076.
Fig.	5	Ratio	of	DFR	versus	FLS	relative	expression	in	the	pulp	of	Moro	blood	oranges	from	Pardinho	(Pr),	Maringá	(Ma)	and	Paranapanema	(Pa)	(Sao	Paulo,	Brazil)	during	storage	at	either	9	(black	bars)	or	4	°C	(grey	bars)	for	0,	15,	30	and	45	days.
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Appendix	A.	Supplementary	data
Multimedia	Component	1
Supplementary	Table	1S	Primer	sequences	used	for	the	quantitative	RT-PCR	analyses.
Multimedia	Component	2
Queries	and	Answers
Supplementary	Fig.	1S	Representative	climatological	condition	parameters:	Temperature	(A),	Relative	humidity	(B)	and	Precipitations	(C)	in	different	commercial	orchards	in	season	2014–2015	(Paranapanema	and	Pardinho)	and	2015–2016	(Maringá).
Multimedia	Component	3
Supplementary	Fig.	2S	Internal	appearance	of	pulp	(up)	and	juices	(down)	of	Pera	(left)	and	Moro	(right)	oranges	from	Pardinho	(A)	and	Maringá	(B)	(Sao	Paulo,	Brazil)	during	storage	at	either	9	(black	bars)	or	4	°C	(grey	bars)	for	0,	15,	30	and	45	days.
Multimedia	Component	4
Supplementary	Fig.	3S	Changes	in	maturation	index	(MI)	of	Pera	(left)	and	Moro	(right)	oranges	from	Pardinho	(Pr),	Maringá	(Ma)	and	Paranapanema	(Pa)	(Sao	Paulo,	Brazil)	during	storage	at	either	9	(●)	or	4	°C	(○)	for	0,	15,	30	and	45	days.
Multimedia	Component	5
Supplementary	Fig.	4S	Changes	in	the	pH	values	in	juice	of	Moro	blood	oranges	from	Pardinho	(Pr),	Maringá	(Ma)	and	Paranapanema	(Pa)	(Sao	Paulo,	Brazil)	during	storage	at	either	9	(●)	or	4	°C	(○)	for	0,	15,	30	and	45	days.
Multimedia	Component	6
Supplementary	Fig.	5S	Changes	in	%	Yellow	(left)	and	%	Blue	(right)	proportion	in	juice	of	Moro	blood	oranges	from	Pardinho	(Pr),	Maringá	(Ma)	and	Paranapanema	(Pa)	(Sao	Paulo,	Brazil)	during	storage	at	either	9	(●)	or	4	°C	(○)	for	0,	15,	30	and
45	days.
Multimedia	Component	7
Supplementary	Fig.	6S	Phylogenetic	analysis	of	Valencia	orange	(Citrus	sinensis	L.	Osb.)	NAC	and	MYB	transcription	factors.	Sequences	were	downloaded	from	PlantTFDB	database	(http://planttfdb.cbi.pku.edu.cn/index.php).
Multimedia	Component	8
Supplementary	Fig.	7S	Relative	quantification	of	expression	of	PAL,	C4H,	4CL,	CHSs,	CHI,	F3′H,	F3′5′H,	FLS,	DFR,	ANS,	UFGT,	GST	and	the	transcription	factor	genes	NAC,	MYBF1	and	Ruby	in	the	pulp	of	Pera	and	Moro	oranges	from	Paranapanema	(Pa)	(Sao
Paulo,	Brazil)	during	storage	at	either	9	(black	bars)	or	4	°C	(grey	bars)	for	0,	15,	30	and	45	days.	Data	are	presented	as	the	mean	relative	expression	±	SD	of	each	individual	sample	as	compared	to	the	control	sample	(zero	time	of	Pera	oranges).	Statistical
analyses	were	performed	using	analysis	of	variance	(ANOVA)	and	an	asterisk	above	the	bars	indicates	significantly	different	values	at	P	≤	0.01	(∗).
Multimedia	Component	9
Supplementary	Fig.	8S	Relative	quantification	of	expression	of	PAL,	C4H,	4CL,	CHSs,	CHI,	F3′H,	F3′5′H,	FLS,	DFR,	ANS,	UFGT,	GST	and	the	transcription	factor	genes	NAC,	MYBF1	and	Ruby	in	the	pulp	of	Pera	and	Moro	oranges	from	Pardinho	(Pr)	(Sao	Paulo,
Brazil)	during	storage	at	either	9	(black	bars)	or	4	°C	(grey	bars)	for	0,	15,	30	and	45	days.	Data	are	presented	as	the	mean	relative	expression	±	SD	of	each	individual	sample	as	compared	to	the	control	sample	(zero	time	of	Pera	oranges).	Statistical
analyses	were	performed	using	analysis	of	variance	(ANOVA)	and	an	asterisk	above	the	bars	indicates	significantly	different	values	at	P	≤	0.01	(∗).
Highlights
• Anthocyanin	content	in	blood	oranges	was	higher	at	9	than	at	4	°C	of	storage.
• This	concurred	with	enhanced	upregulation	of	genes	from	the	pathway	at	9	°C.
• Transcript	ratio	values	showed	favored	flux	to	dihydroflavonols	at	9	°C.
• Key	transcription	factors	were	not	involved	in	regulating	these	differences.
Query:	Your	article	is	registered	as	a	regular	item	and	is	being	processed	for	inclusion	in	a	regular	issue	of	the	journal.	If	this	is	NOT	correct	and	your	article	belongs	to	a	Special	Issue/Collection	please
contact	r.pio@elsevier.com	immediately	prior	to	returning	your	corrections.
Answer:	It	is	a	regular	item.
Query:	The	author	names	have	been	tagged	as	given	names	and	surnames	(surnames	are	highlighted	in	teal	color).	Please	confirm	if	they	have	been	identified	correctly.
Answer:	It	is	all	right.
Query:	Please	check	the	address	for	the	corresponding	author	that	has	been	added	here,	and	correct	if	necessary.
Answer:	It	should	be:	Fundo	da	Defesa	da	Citricultura	(Fundecitrus).	Av.	Adhemar	Pereira	de	Barros,	201,	Araraquara,	Sao	Paulo,	Brazil.
Query:	One	or	more	sponsor	names	may	have	been	edited	to	a	standard	format	that	enables	better	searching	and	identification	of	your	article.	Please	check	and	correct	if	necessary.
Answer:	It	is	fine.
Query:	The	country	names	of	the	Grant	Sponsors	are	provided	below.	Please	check	and	correct	if	necessary.	‘FAPESP’	-	‘Brazil’.
Answer:	It	is	OK.
